Abstract. The present article deals with calculation of the rated values of noise characteristics (RVNC) of UKM vegetable kitchen cutter. There are given results of experimental researches of noise characteristics (NC) of the UKM vegetable cutter within the sound power levels (SPL) in octave frequency bands in the loadfree and on-load operation with a product. There have been also determined their correlation to the rated values of noise characteristics. The study results show that the sound power level emitted by the UKM cutter according to the A characteristic exceeds the RVNC at operation of the cutter with a product. The frequency of 500 Hz usually is "dangerous" in the octave frequency bands; excess of the RVNC is 11 dB. Operation of the cutter at a higher rotation rate worsens its noise characteristics. Gears of the drive, as well as of the changeable vegetable cutting mechanism are the source of the increased noise level.
Introduction
According to the GOST 12.1.023-80 "Noise. Methods for determination of noise characteristics of stationary equipment" the rated values of noise characteristics shall be determined by the requirements to the noise exposure limit at work places according to sanitary regulations. That is why in order to determine the RVNC of any equipment corresponding noise exposure limits at the check points of the premises with regard of dimensions of the equipment and location thereof shall be regarded as the reference parameter, further there are calculated sound power levels in the octave frequency bands.
At operation of technological equipment its noise characteristics can exceed the RVNC. At the same time the equipment can be still used according to the operation characteristics but not according to the sanitary regulations.
The RVNC of the studied equipment have been determined according to the GOST 27409-97 as shown in the Table 1 . 63  125  250  500  1000  2000  4000  8000  70  87  79  72  68  65  63  61  59 The performed researches are included into the basic state budgetary topic of DonNUET D 2013-1 "Vibroacoustics of food facility equipment. Theory, experiment, evolution" implemented according to the order of the Ministry of Science and Education of Ukraine.
For testing there has been selected UKM-11 universal kitchen machine produced by TORGMASH, Russia. It consists of the driving unit, support and a row of changeable mechanisms. The present work deals with noise characteristics of the drive and machine with changeable vegetable cutting mechanism.
Technical characteristics: capacity -250 kg/h, rotation frequency of the working unit -17,8 s -1 and 34,5 s -1 , electric motor power -1,12/1,5 kWt, weight -12,3 kg.
Method
Analysis of the recent publications to the topic concerned has shown that test results of noise characteristics of the universal drives PU-0,6 and P-P have been given in the work (Zapletnikov, 2005) . These drives are obsolete and worn-out and are not manufactured by Torgmash, Perm at present time. There exist no technical publications depicting noise characteristics of the UKM vegetable cutter.
The present article aims at determination and analysis of noise characteristics, determination of correlation of noise characteristics of the UKM-11 vegetable cutting machine to the rated values.
Noise characteristics of the machine have been determined by GOST 12.1.026-80 "Noise. Determination of noise characteristics of noise sources in the free sound field over the sound-reflecting surface" by ASSISTANT attested noise and vibration analyzer at eight points of the measured surface. Parallelepiped at a distance of 1 m around the machine has been regarded as the measured surface. On the floor there has been applied the coordinate grid eliminating any possibility to misplace the microphone.
The noise characteristics have been tested at operation under no load, as well as in the process of potato cutting at various speeds.
Results
The results of the performed tests are given below in the Table 2 . Noise characteristics of the UKM vegetable cutter within the sound power levels in octave frequency bands at off-load operation mode are given in the picture 1 compared to the RVNC. Analysis of the noise characteristics has revealed that the biggest values of sound power levels fall within the middle frequencies of 500…1000 Hz and frequency of 2000 Hz, at the rotation frequency of the output shaft of 17,8 s -1 , as well as of 34,5 s -1 . At the rotation frequency of 34,5 s -1 the noise characteristics are higher than those at the rotation frequency of 17,8 s -1 by 3…15 dB. This excess is bigger at high frequencies of 2000…8000 Hz by 6… 15 dB. The RVNC excess for the frequency of 17,8 s -1 in octave frequency bands is traced at the frequency of 500 Hz. As for the rotation frequency of the output shaft of 34,5 s -1 , the RVNC excess in the octave frequency bands is traced at frequencies of 500, 1000, 2000 and 4000 Hz. As for the A characteristic the RVNC excess is by 7 dBA at the operation speed of 17,8 s -1 , and by 12 dBA at the operation speed of 34,5 s -1 . Thus, even at the idling speed of the UKM vegetable cutter at the rotation frequency of 17,8 s -1 there occurs an excess of the RVNC at the octave frequency of 500 Hz and at the rotation frequency of 34,5 s -1 there occurs an excess of the RVNC at the octave frequencies of 500, 1000, 2000 and 4000 Hz.
Noise characteristics of the UKM vegetable cutter are given in the picture 2. The cutter has been loaded with potato; for cutting there have been used two types of knives: linear knife blade and straw cutting knife 10x10. There have been studied noise characteristics of the cutter at the rotation frequency of the output shaft of 17,8 s -1 and 34,5 s -1 . The RVNC values have been put into the diagram. Comparison of noise characteristics of the cutter in the process of cutting with the linear knife blade at the rotation frequency of the output shaft of 17,8 s -1 operated under the load and load-free has revealed that at the frequencies of 63, 125, 250, 1000, 4000 and 8000 Hz the noise characteristics consequently worsened by 7 dB, 10 dB, 2 dB, 1 dB, 2 dB and 7 dB, and at the frequencies of 500 Hz and 2000 Hz they have reduced by 2 Db and 5 dB. The A characteristic has improved by 3 dB. The excess of RVNC at this rotation frequency was fixed at the frequency of 1000 Hz by 1 dB and at the A characteristic by 4 dB. At the rotation frequency of 34,5 s -1 there has been fixed excess of RVNC at the frequencies of 500, 1000, 2000, 4000 Hz by 7 dB, 5 dB, 5 dB, 9 dB consequently, and the biggest excess has been fixed for the A characteristic by 12 dB. At low, middle frequencies and at the frequency of 4000 Hz there has been revealed increase of the sound power levels in the idling and on-load operation modes if compared to load-free operation consequently by 1…4 dB. At the frequencies of 2000 and 8000 Hz noise characteristics have reduced by 1…2 dB consequently.
Comparison of noise characteristics of the cutter in the process of on-load and load-free cutting with the straw cutting knife 10x10 at the rotation frequency of the output shaft of 34,5 s -1 has revealed that at low and middle frequencies the noise characteristics worsened by 1 … 10 dB consequently, and at the frequencies of 4000 Hz and 8000 Hz they reduced by 1 dB and 2 dB. The A characteristic worsened by 1 dB. The excess of the RVNC at this rotation frequency has been fixed at the frequencies of 500, 1000, 2000, 4000 Hz by 11 dB, 8 dB, 7 dB, 6 dB consequently, and the biggest excess has been fixed at the A characteristic by 13 dB.
Comparison of diagrams of noise characteristics of the cutter operated on-load and load-free (linear knife blade and straw cutting knife 10x10) shows that the noise characteristics increase by all the octave frequency bands as the rotation frequency of the output shaft increases.
Discussion
The sound power level emitted by the UKM vegetable cutter by the A characteristic exceeds the RVNC by 13 dBA in the on-load operation mode. The frequency of 500 Hz is "dangerous" in the octave frequency bands, the excess of the RVNC equals to 11 dB. Operation of the cutter at higher rotation frequency leads to worsening of its noise characteristics. Gears of the drive, as well as of the changing vegetable cutting mechanism are the source of the increased noise level.
Determination of influence of the product on the noise characteristics of the UKM vegetable cutter is the perspective of further researches in this field.
